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i^il 2002-230343 



^-y : 



1/ 



[if^^l] (AlxGai-x) yIni_yP UflL. O^x^l, 

hmt^G a A s^ic I n^iJtWu^^X. I n^^^^t^'cG a A s J: «9 ^ =f > ^ 
2 1 Hrrm^!!LS=& 6 0 0 t:m± 7 5 0 t:JiJ.Tl3Ttf ^ - <5: =^#m 

f\-^m.i^M-r^ I n(D}^.^itizx. 0. im±o. ej^r^^^ i^ic, -ifiai^ 



[fS*]^ 5 1 mm^^mWi. (AlxGai_x) yIni-yP ({i 
O^x^l, 0. 45^y^0. 55) izxmfi^^ti^^timWLtir^m 
1 t 4 (0\^^-rM- 1 :^tc|fi«(7)|§7fem?-<^Mit:^-^o 
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mi 2002-230343 ^-vl 2/ 

[ft^^ 1 01 mm^mm^s AlCaAsl^ Gain FMRXfA 1 G 

[1*^:^121 (AlxGai-x) yIni_yP (ISt. O^x^l 

, 0 ^ y ^ 1 ) 13 j: i9 . m-2»mM^ ^ K/l. •ffi'M:S:t;^'^z:3gmM^' 9 -y K 
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#il 2002-230343 ^-Z^ : 3/ 

Itmm 1 3 ] mtl^itmWi. (AlxGai-x) yIni-yP ( 
mt. O^x^l, 0. 4 5^y^0. 55) KXm^^ti^^t^S^W^tlr^ 

m^:^ 1 2 mm(D^itmiro 

im^Mi 4] mu^yi^ ^ hm(Dm^:^^o . o o i yizmj':i.±.o. 0 2;m 

lis^:^ 161 Hifffi:^ ^ ^ ^ hg<^. ffia I T omMmmm t (Dm^^m 
i!j^/±*fnsni-^/i*i)<7)i To^^m@^fc^wt> ntsM^itmm^h<7)^-dK 

mUI T omMmmm t (DmiiZ. I n^^^trzC a a s J: I9^'2>n>^^ 

eof^Mijtcfigi-^i^ ^ -y Ymt(Dm\z, ^^h^y^^/ vmt^^y vmt 
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#M 2002-230343 ^-i^ : 4/ 

m^mi 9] mU^mm^k. AIGhAsS, Gain PMRVA 1 G 

m=fo 

[0 0 0 1] 
[0 0 0 2] 

, J^#||^<7) I TO (Indium tin Oxide : Wit^ yV^^m) mmmMM^ZXm. 

mh^%i)K mx.mwi^ 1-22517 s-^^^^. #i§¥6 - 1 s s 4 5 5 

[0 0 0 3] 

LTabtf Ti/^^o #r?S¥ 1 - 2 2 5 1 7 8-^<&^T-J±. ^7fe®^<7)±tc, I n x 
Gai-xAs {\^XT. I n G a A s ^ffi-T >5>) J: «9 ^>5> rr > ^ h jf 
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#®l 2002-230343 ^-z^ : 5/ 

^m^^f&^'^i: (Metal-Organic Vapor Phase Epitaxy: MOVPE) tCTil^ 
Tv^;g,o -ftii:^. mm^6 - 1 8 8 4 5 5-^<2rfRT'ti. ^^mU(D±KG a A 

[0 0 0 4] 

Lx^t-r^ mm] 

i> ^ <h ^ o 

[0 0 0 5] 

±fE<7)^^fK#ft3T^Rffl^tLTv^^MOVPEvi-trffM$ti^ I n G a A s n 
y^C^Vm^t^ IM^itm'^^^J^-rit-^m^M^. mk.kt^ CaAs^CaAs 
*«±CJ^tf i5^^'>-\';l/^S$tL/iA 1 G a As^A 1 G a I nPtO^&i=-^^ 

®InGaAs3>'^iJ' tlg^gflS^ co^&^/FM^lwJ: J) . l§^^#<^){g:T 
(2)1 nG a A s uy 9 ^ =J:lt^J^b°^ + v^;l-^:R1->l.#i^¥ 1 - 2 2 5 1 

®o^S;0^^fflll|-e^>f9. m7L\t%m(r>mm^mhfi:^x. iTom^MMMh(r> 
':iy9 ^ \^^^^\zmkx%ti:<tsi:h^ --^^ I TO^B.gii^ii*5^^L7tmt; 

m%M-^^^w^^- 1 8 8 4 5 ^^<kmz'^7f^^f\-fzmMm\u m^m'i^mi' 
8oot:ti^<. ^tz^ WiWrnrnwo^h^^^^o 

[0 0 0 6] 
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#gl 2002-230343 ^-v: 6/ 

(AlxGai-x) yIni-yP (ISL. O^x^l, O^y^l) izX 

l§7t«g|5±tCG a A sl^^^t. ^SG a A t^-T'S) i ^ I TOil^ 
m^/i^ffML/v:f^(ci'LMSi-'& ^ ^: ^3 ct (9. I T O'm^mMMt)^ h Q a A 
HI n^rra^-i^T. I Vi-k^^\^fzQ aAs.tO^^n^^'i^ h^t^^l-^-!: 

[0 0 0 7] 

^h\z^ AlGaInPJ:i9 ti: :^mm(Dm.^mmz X i9 . m.'^i)^h^^'^m.i$L ( 
fcr-i^^^?^ft5{>^^5 2 0 nmm±6 7 0 n mJ^T) \>Zt-nx^ £6;$&H<7)^^r^ft 

1 G a I n Y>i)^h^j:^^%mU±-\^. G a A s^*ff^^L> ^(DG a A sBt^ 

-r^ J: ^ I T0iiH^m^l)i^f^^1-;5>o %7fcg§^fil?iJx.(f I I I-VMb^t/ 

tTV>T^)J;v^) l3BfiK$n.>l>G a A sgi: ^ ^>IC, -e^flx-f^MI^fT^MO V P 
icr^l^^tr^^o G a A sStiA 1 G a I n V ^itmW^t^^f-m-^iimibxm^ 
Xh^. I n G a A s ^ ^ v ^ ;V^g-r 1 - 2 2 5 1 7 8-^ 

[0 0 0 8] 

Hi 19. I T0Mm^l/i7&-^G a A s^H I n^^tW^^X ^ y ^ i7 M^l" 
.lOJ: d H|^ML-Ct#<btL.5, I n=^#^L^^G a A s J: 0 h 
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S^m 2002-230343 ^- v : 7/ 

^lrm^it._^^mm^ (A\ ^Ga yIni-yP (tztzL. O^x 

^1, 0. 45^y^0. 55) HTlt^$^'2):^'^tC#l3^^tf t >&^OT% fl 

[0 0 0 9] 

AlxGai-x) yIni_yP {fzfzX^^ O^x^l, O^y^l) 

0>gm^e^OKtC. I n ir^^LfzG a A s X ^ tj: ;h ::i > 'S' i^ bS^^ MI TO 
t$tL/iC:t^#?lt^t-^o itLti. A 1 G a I nP J; ^ ^j: ^^ytmmMizx . 
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#11 2002-230343 ^-i^ : 8/ 

[0 0 10] 

B./Ca^^'0. 8*j®x.;g)i:. I n?jim^^MMm:^l&7teSP^<7)*&i^^^14 

I n a h(D^%\m.m~-n'f^ I n<7)lf.T-JttCT. 'e?!l^{^mr^<7)Si Lv^ 
lit (0. 1J^±0. 6J^JIT) '^?ii^T'§>2)<^)TabtL{f, uy9^\m<r>^ I TO 
^Hjm^l^ icffiLTv^^&coi: S>ttlPJJ <7):^#fiM-e<^ I n jtJt C b i^^"^ n t ^ o T 

n G a A s)l/6^'^^$tL, >^^d-ffiiJ<7)g|555'>&^'G a A sil ^ =^'S^it^ ^oTv^T^ 
Mt^x.^rv>o hii<7)JP$:^fS]c7)m^:^^ (I nab'SvMiG a^i 

Secondary Ion Mass Spectroscopy I S IMS) ^ ~ V :^Mrf'%-it6rt'^ (Auger 
Electron Spectroscopy) ^ X^^^^^^^lS (X-ray Photoelectron Spectrosco 
pylXPS) ti:}f<DWi^(n^m%mW^\>Zi.^mV^-t^^tifi'^%ho tfz. 

[0 0 11] 

:ny^^ Vm<r>^^m^£ I Timmt. I n t G a t(D^tcmmz.n-t^ l n<D 

<7) J; d ^¥J^6^^ I nztE^^l#^:}X'i)cl:9i^^f9^<!:50^'M* tv^o rJV^J'i^ 

I n?;t«^ I n t G a t <7)>^ft#Jgtw*^f I n (DW.^]^C\ZX . 0 
. im±0. emTi:^'!. J; ^ H^T^9 Lv^o ±f£^atwi^ I n?^ 
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#il 2 0 0 2 -2 3 0 3 4 3 ^- v I 9/ 

[0 0 12] 

ITO{i> m<b^X^ K-^tTtm-fb^ ^v-i^AI^T'^f}. mit:^y^<D^^& 
^ 1 nS:%i^J^± 9 J':i.T (m<fc^ > v A (D^^M^ 9 1 M»%J':il± 9 9 W 

»%i^:j.T) .h-r^ - ^ mmm(^mxm^ 5 x i o - 4 n . c mj^:JiTco+55-ig: • 
Ki^\^tz:ny'5^ ^ ym^mmmmx-^^o tfz. ^(Dmmmizx^^ ito 

2 2 5 1 7 S-^-^mzUf^^^X\^^^j^mX ^ i>i&i^<D. 6 0 0X:i^k±7 5 0V 
l^kTKxn^J:^ ^ti!}mt L^^o ^Mm^m^n 5 0 r^^x.^ ii G a A s 

o I n (Di}i:m.mm:^^±^ <^j:'o-r§\ ^ Ym^(Di nmmmmt^j: 19 ^ 

10 0 13] 

tfz. m^mnmt. 5#;^jl±i 2 o^mn^iis^i-'&i-b^^^MS tv^o 
m^m^i 2 ot>J':J.±t3=^^i:> #t^> n'Mmum^±.umz'idi\^^m^^ GaA 
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2 0 0 2 - 2 3 0 3 4 3 ^- v : 10/ 

[0 0 14] 

■rx 0 iZfj: hfj:\,mm<^m^im^'rtH£X < . mx.l£l nxCai-xAs^ 
fflv^-i>J#^-e^:}x{i\ 0. 0 0 1 /u mm^i^ ^fii^-t'^X-^ ^ o 'f&:^> I n xG 
a 1 - X A s3&^'b'fc^mM^^g<^!?$^MiiJtc:^|; <i-^ii:(i. i^m^^-^ 

mriif ^ Lv^o *7t:. =iy ^ ^ 0 . 00 1//mm±0. 0 2 

[0 0 15] 

^^mm>t I T omMmmm t(Dmi<z, i n ^^^Lfzc aAsio^-^^^^j^ 
^ miTOMmmmmtmir^mzxM^^ix. mytmm^. m-mm 
m^^y K«. f^^mRvm-mmm^ ^ y m-^^^<7ymmizxmm^tifzvr 
)v^T-^m^'k^ir ^ t Lxmf^^ti. m-mwM^'yy mRvmr.mm 
^ y ym(D{^^^j: < tiy\^^'rM^t i Tommm^mt(Dmiizzi>j^^ hm^^ 
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2002-230343 ^-vl 11/ 

[0 0 16] 

99 Vm'kW.^m^ir^t, Vmt::iy9 9 Vmt<Dmiz, m^izX^h^^ 

$ A E {i. 9 ^ y Y^mt:3y9 9 hmt(Dm(D^-<> v^^yfmm$.:^^^± § < ^ ^ 

[0 0 17] 

i^ic, =7>^ ^ y KgtOF^lc, 'tfih^>9 9 vmt9 ^ y ]^^m 

t(D^r^<D^^> V^^^r y y'J-^-^J^y^-'^mir^^mm^WXir^ uy99 h 
^ i: •tr^®, 'RWf^m h9yy YM }i(r>^^^KL\t^^y K^^m^lgj&M^^ < 
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#fl 2 0 0 2 -2 3 0 3 4 3 ^- v : 12/ 

[0 0 18] 

^xnMc7)|^7tiig|504'"e'f)^ h^^^i-I n^'^^L;t:G a A 

s iKTj^&i^M-^tt^i^'Jt^fi^jMf^A I G a I xiV\zx^itm^^^^m-f^^^K 

AlGaAsS. Gain vmik^f K 1 G a I n K^^^ 

^ts^(n>-k^m\iZm-m^^^tifiX^. mUtK l G a a s^^-^tr^c^^ LT 
?fMi-^i t7&*T-§^o ^^Jxm^O^^ilSR, Mx-tf, InxGayAl 

nmm±7 0 0 n m^T) ll*^ltT<75|SH<?)^7fe?^S=S:llia-r ^ CI ^ *^-e § ;2,o 
^(O^^^ ^WiM^t^ m^\t \ n G a A 1 (/"^^ K^> y y° ^^-ix^^—h^^ 

o 

[0 0 19] 

m 1 ^t^^mm-'%mMmx-h^^%m^ i o o =^^i-«^Eit?^^o 
mnMm9>ti)^:i(Dmmzxr^^^nx\^^^o ttz, ^^m^2 4(7)mr.^mm 

1 8 fJJ tc. 3 ^ ^ h « 9 I T Ommm^m l O <!: ^^'C <7)i)|Mj^ KX^-f^ ^ fiX 

v>^o I TOii^gms^ 8, loti. :=iy^^vmiw^y'$^<^Ym^tti> 
\>Zs ^itmu2 4(7)M±^ffii 7m\, 1 smfD^itirti^m^mdm^xj^m^ 
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mM. 2002-230343 ^-v^I 13/ 

[0 0 2 0] 

¥^itmU2 4 {i. (A 1 X G a 1 - x) y I n i _ y P (fzfzL. O^x 

^1, o^y^i) tcTif^^tL^ ^ ^ ^ti. m-mmm^ ^ y ki6. 

mMi^ 7 Kg 4 . :5lt;^'^-2»mMi^ ^ Kg 6 tmz:S«Mi^ ^ 7 Kg 4 t (7) 
>K--7°(AlxGai-x) yIni-yP (/ifit> O^x^O. 55, 0 

. 45^y^o. 5 5) M^B^^h^j:^m±m5^. ^^trn'^ms X'O V 

y ■fj-^^)U^'-(D±^\^^pm (AlxGai-x) yIni_yPi^^->K 
me tnM (AlxGai-x) ylni-yF^yyh'mAtKX^ 
ati:^oTi/^;g>o mi <7)§|7t^^l 0 O-eti. I T OitB^S^lg 8 fijtc p MA I 
GalnP^^y Kg 6 tO^^KM^ ti-Tis «9 ^ I TOilH^m^g 1 OlSOtCnMA 1 
G a I nP^'yy Kg 4 7&5@£g$^xrv>^o t^oT. MMm^ii I TO^0>gm^ 

g8iiij:«>^iET-*)So ^i3, mm^i^i±^m(D:itx-i>^T!}K ^^-cv^a r^>K 

[0 0 2 1] 

hg7, 9 (i. v^m^ I n^-g-^L/cG aAsJ:i9'^0^ El 
6®tCi5V^T. 'e<7)^±^^K}^ I n^iJ^CM'^>^ I n t G a t<D^nmmizMi- ^ 
I iKDmi^itKX. 0. im±0. 6 J^Ti:^tL>2)o tfz. lnmS.lt. I TO 
^ m^g ^ /¥ ^ [6] it r ^ o ^^1^ 6*1 M^^-r ^^Ot^oTi3«9, 

ITOMS^MgS, 10 (mi) <7)^i^ WgtCiott^ I nfitJg^C A ^ L- 

. zLtLtRMnKomwium i-^fo. ^yyme, 4 (mi) t<D^mmi:m 

) ICislt-S I nsiJg^SrCB ^ t^-i: ^> Cb^Ca'^^O. S likT t ^j: ^ X ^ i^M 
^$ttTV>>i,o 3>^^hg7, 960/¥${i> 0. 001;t/mm±0. 0 2 ;m m 
J^T(MtL<{iO. 0 0 5 mJi]l± 0 . 0 1 miy.T) "Cab^o 
[0 0 2 2] 
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#11 2002-230343 : 14/ 

' ay^^ hm7=0-^ :^0. 0 0 5;«m 

• 1 T ommm.mm 8 =m^ : o. 4//m. m^t:^^^mm: 7®»% mum 

• pMAlGaInPi^^-;'K^6 = l/^m; 

• A 1 G a I n P f^^M 5 = 0. 6 // m ; 

• nMAlGaInPi^^yK)i4 = l;um; 

• hji9=)¥$ : *tj0. 0 0 5 m 

• I T o'&mnMM 1 0 = I T ommnMM s <!: n—m^o 

[0 0 2 3] 

mr. HI 1 1 0 O6o^it:^-^tcov-Tij£0^-r^o 

^-r> 113 ll^-TJ: d A 1 G a I n PU^mt^^^m^ir ^it^^^mW^- 
^^BmsLX-^h G a A s -^#Sb^h^ 1 O^-^a® 1 a ii. n M G a A s -7 "7 
7^ 2 ^I?ijx.{f0. 5;«m^ ^itmU2At\^X. l;«m(7)nMAlG 

aInPi^9yKJi4. 0. 6;4mc7)AlGaInP m]&M > K- y) 5 . 
;S.(:/1 //m<7)pMA 1 G a I n PiJ' ^ K® 6> ^tbt^GaAsJl?' =^pMA 
1 G a I n P ^ ^ 6_LHI?$ 0. 0 0 5 mtCT tf v -V ^U^S^-S" 

[0 0 2 4] 

±fB(^^Stt, m^\fmmhi^^WL mmm.: 3 0 roii^'lkTK^TK : 7K= 3 : 

1 : im-m.it) i)^hi'j:^:^y^y'^m^W:m.-t^^t\ZXn. GaAs*«li3 
i.XfG d^As^^yy Tm2^^y^y'7m^'fh^tii^X^^ (1114 (a) ) o 
-^LT^ [WIEI (b) IC^I-ct^tC, 'e<7)^-;/^>irflJg|$tL/i1glJtCioU>-C> nM 
AlGalnPi^^-;/ YmA(r>^mMl 8 G a A s^9' MOVPE?£ 
tcj: f^Jf $ 0. 0 0 5 ;/mt;rJLb:^^v^;l'^;R$^^;2>o 
[0 0 2 51 

-eti.-ett<?)G a A sJi 7* ^tU^^GaAsS9' OMafe^®^-, <2r^cD 
ii5MI?^^>'^•^> t5"; hSfiS: (I n 2 03 = 9 0. 2M&%. Sn 
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mM. 2 0 0 2 - 2 3 0 3 4 3 ^- v : 15/ 

0 2 = 9. 8fi»%) . r f Ji^S^l 3. 5 6MH z. A r }±t) 0 . 6 P a . 
/N*-;' ^m:^j3 OW) iC<t«9, I TOiiB^m^ii 8, 1 0 ^-etL^^xH^ 0. 4;u 
mtc-C^l^^t. ^»^#:•i^i-^^l 3 ^#^o 
[0 0 2 6 1 

m^i^7 0 or) <7)1B:?aT% 5fP\^J.±l 2 O^J-J.T (^Ox.{f3 0#) (DmMm 

9' izin^mWiL. me (^^v^tim?) i>z7jkt:::t^ i nmm^^<D=iy^ 
^ hm?, 9i)mhti^o ^Mmw:(Dmmi^^ 1 3 ar-a/y^^izx 
mi^^y-yt^fi. "^nmzmmLfz^k. 01 ic^i-j;^ n';- mi 4 b, 1 

0 0;{)^'#'b:}x^o 
[0 0 2 7] 

±fSI&7t^^ lOOicJ:^^, pMAlGalnP^^yKJie n M A I 
G a I n P ^ Kg 4 (TJ^MjO^ -e^^^tt:? > 7 :^Xfzi y^^ 9 

^^LT I TOii§gm®g 8:s.t>'i To^t^gm^s i o tcj: ^m.^^xt^'o. ^ 
tLib I To^^m^«8, 1 0 ^^/^LT|gi!lSEE5&w^^^^'2>o mn%&\zx^ 
WLmwmtm-'m^<n%.^t^i i t o^§gms^ s , i o <D^M\z^-'\zTLWi.-t^(T^ 
x\ itma^m mBEmmi 7, is) <7)^mziDfz^xn}-^j:^iti}mhti^ t 
ti>K. mmm 8,10 ^mm^j:(7)x±^m^i}m^^\^±ir:ho $ irom. 
mmmms, 1 oit. ^^>h^^^r 'y:^-fy^itm^m^:='>'^^ hm7, 9KnL^ 

m^i)^i<M^zn)!bhiXX\^>:^o ^h\z, m^^WmmMi}^W:ttj:i>fzib. IT 
[0 0 2 8] 

tfz. -^ly ^ ^ Vm7 , 9 A 1 G a I n P i 0^^l§^ggB2 4 tC^L. 
^&^=-!i'^tt<7)^$f55:GaAs®7' . 9' =^t-rB^L. ^<D'ik. Jt^WfaS-C 
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mS. 2002-230343 ^-v: 16/ 

[0 0 2 9] 

--fm (1 0 1 3^/cm3~ 1 0 1 6l@/cm3) LTffM tT ^) E^ijjm 

mMWii)^-'MmMti^ii(Dtfj:'DX\^^:^o 
[0 0 3 01 

^i3. InGaAs^i:AlGaIn PJl t =Srii:^^^ L/z:^^. ^^^MK 

^'od^o -e^-c. :ziti^j&.mr^Emx\ mi^^-MMmx^.-rxd^^iTo 
^mm^ms, i o tm-^^^y'S^ ^ vmi , 9t. a i Ga i np^j'^-y 

6, 5t(Dmi>z. m^<o'^m(r>/^y yy:r.^)U^-^:^i-^'Pmm I I, 

1 2 t:^^^X^^o ^f^m 11, 1 2 fi, m^l£A 1 G a a s . G a 

I n PRX/A 1 G a I n P(D{i^-fj: < t ii 1 -o^^isiiCDt LXm^X^, 

^mm<7)^i^^^-<DA 1 G aAsmtLxm^x^^o ^<Dmm^i^m-r^m 



tatE#2 007-3063887 



#M 2002-230343 ^-'J : 17/ 

[0 0 3 1] 

>r<7)J:^^f ^«1 1, 1 2 ^ff^^L/^llTfe^i^i: LT{±. EI 2 ii^-T <t ^ 
, ^7^-;i/-^7^n^it^;&-t^7lc:)l^ 1 2 4 (7)#ji ( p M ^ 1 0 6 . 

Ji 1 0 5 25.C^'nM^-7-;' Kg 1 0 4 ) 1 G a I nNrlB^HtlJ; ^^ff^^L/i. W 

mu 1 2 4 {i. mi (r>^itm=f-i o o tmrnz-uovvEm^zx. <oMjii^fi^o 

mm2<D^±m^2 O Oli. ^Tfeil^l 2 4 ?S«9<^g|5^ti|lll<7)|§^^ 
T-l 0 0 i:|WI-^^-e*^<7)T% i^*IH^m0>^(i^^lil&-r^o 
[0 0 3 2] 

[0 0 3 3] 

EI9t±> ^<^7t^m®iliJ<7) I TOii^mS^S tcov^T. 3>iS'i^hg7i:^ 
^ 6 "^^^^2 0, 2 1 $:f^^Lfj^J-e^^o ^^iJ' 7 

mi\Z7f^-f^n nOaAsSfcOaA s » t ;6-<b ^ <^)-e* 0 > 

;?>^— ^T-aboT4> ctv^) , Z.(r>mmmr^\t. AlGaAs^20i:AlGa 
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